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Risk Factor Analysis of Dysphagia after Oncological Surgery for Patients
with Head and Neck Cancer Using a Modified Barium Swallowing Study
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Objective: This study evaluated the risk factors for tube feeding dependency of the patients with head and neck
squamous cell carcinoma (HNSCC) who underwent an operation with curative intent.

Methods: The medical records of patients with HNSCC who underwent operation with curative intent and who also
had postoperative MBSS (modified barium swallow study) performed at a single institution were retrospectively re-
viewed between January 2013 and December 2018. The clinical and oncological characteristics along with the MBS
findings and questionnaire results were retrieved. These were used to analyze the potential risk factors for tube
feeding dependency after surgery. Univariate analysis of each factor was conducted and the odds ratios were cal-
culated. Additionally, multivariate analysis was performed for the significant factors found on the univariate analysis.

Results: 60 HNSCC patients (male:female=54:6) with four different primary sites of cancer and who had a mean age
of 65.90+11.09 years-old were included in this study. 41 (68.3%) patients were T1-T2, 33 (55%) patients were N+,
and 36 (60%) patients were advanced staged (III and IV). 30 (50%) patients received reconstruction with various
flaps and 55 (91.7%) patients received neck dissection. Univariate analysis showed a prior history of radiation based
therapy and chemoradiation along with silent aspiration, aspiration, pyriform sinus residue, pharyngeal weakness,
and high PAS and SPS scores based on MBS showed a significant risk for feeding tube dependency. Multivariate
analysis using these factors showed that only the prior history of radiation based therapy and a high SPS score were
significant risk factors for feeding tube dependency.

Conclusion: Our study showed a 21.7% rate of feeding tube dependency after surgical treatment of HNSCC. A prior his-
tory of radiation based treatment and a higher swallowing performance scale score were the significant risk factors
for tube feeding dependency. JKDS 2020;10:79-91)
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Table 1. Clinical characteristics.

Characteristics Palt\ErrilsDe(li\ISéO) %
Gender (Male:Female) 54:6 90:10
Age (years) Mean: Range:
65.90 (SD: 11.09)  42-88
T-stage
T1 11 18.3
T2 30 50
T3 4 6.7
T4 15 25
N-stage
NO 27 45
N1 13 21.7
N2 16 26.7
N3 4 6.7
Overall stage
I 8 13.3
I 16 26.7
111 9 15
v 27 45
Operation
Without reconstruction 30 50
With reconstruction 30 50
Flaps used N=30
Radial forearm free flap 21 70
Anterolateral thigh free flap 4 13.3
Fibula free flap 2 6.7
Others 3 10
Neck dissection
Done 55 91.7
Not done 5 8.3
Prior radiation based treatment
Radiation therapy alone 3 5
Chemoradiation therapy 8 13.3
None 49 81.7
Adjuvant therapy
Radiation therapy alone 10 16.7
Chemoradiation therapy 24 40
None 26 43.3
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Time interval between operation and MBS

Clinical status at MBS study

Feeding status

Tube feeding 21 35

Oral feeding 39 65
Tracheostomy status

Yes 3 5

No 57 95

SD: standard deviation, MBS: modified barium swallow.

JKDS Vol. 10, No. 1, 2020

Interval groups
@ 3-6 months

O <1 month @ 1-3 months W 6-12 months W >12 months

Fig. 2. Distribution of time interval between operation and MBS.
MBS: modified barium swallowing study.
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Table 2. Modified barium swallow study and MD Anderson dys-
phagia inventory results.

MBS findings (N=60) Normal (%)  Abnormal (%)

Aspiration 30 (50) 30 (50)
Silent aspiration 37 (61.7) 23 (38.3)
Penetration 16 (26.7) 44 (73.3)
Residue 10 (16.7) 50 (83.3)
Vallecula 13 21.7) 47 (78.3)
Pyriform sinus 26 (21.7) 34 (56.7)
Tongue movement 48 (80) 12 (20)
Tongue base retraction 13 21.7) 47 (78.3)
Pharyngeal swallow delay 40 (66.7) 20 (33.3)
Pharyngeal weakness 51 (85) 9 (15)
Laryngeal elevation 23 (38.3) 37 61.7)
Cricopharyngeal opening 33 (55) 27 (45)
Category Mean (SD) Min-Max
PAS score 4.8 (2.96) 1-8
SPS score 4.11 (2.02) 1-7
MDADI
Global (/5) 2.52 (1.42) 1-5
Emotional (/30) 18.43 (7.04) 6-30
Functional (/25) 15.68 (5.71) 5-25
Physical (/40) 24.5 (8.07) 8-40
Composite (/100) 61.72 (20.79) 20-100
Global total (/100) 61.15 (20.58) 20-100

MBS: modified barium swallow, SD: standard deviation, Min:
minimum, Max: maximum, PAS. penetration aspiration scale,
SPS: swallowing performance scale, MDADI: MD Anderson dys-
phagia inventory.
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Table 3. Univariate analysis of categorical variables as risk factors for feeding tube dependency using logistic regression analysis.

Factors Classification Total (n) Dependent (n) Dependency (%) OR (95% CI) Overall P-value

Gender Male 54 12 22.2 1.00 0.755
Female 6 1 16.7 0.70 (0.07, 6.58)

Primary sites Oral cavity 17 4 23.5 1.00 0.483
Oropharynx 24 3 12.5 0.46 (0.09, 2.42)
Larynx 11 3 27.3 1.22 (0.22, 6.92)
Hypopharynx 8 3 37.5 1.95 (0.32, 12.01)

T-stage T1 11 1 9.1 1.00 0.545
T2 30 6 20 2.50 (0.27, 23.53)
T3 4 1 25 3.33 (0.16, 70.91)
T4 15 5 33.3 5.00 (0.49, 50.83)

N-stage NO 27 6 22.2 1.00 0.989
N1 13 3 23.1 1.05 (0.22, 5.08)
N2 16 3 18.8 0.81 (0.17, 3.80)
N3 4 1 25 1.17 (0.10, 13.36)

Overall stage I 8 1 12.5 1.00 0.921
II 16 4 25 2.33 (0.22, 25.25)
111 9 2 22.2 2.00 (0.15, 27.45)
v 27 6 22.2 2.00 (0.20, 19.62)

Reconstruction No 30 5 16.7 1.00 0.351
Yes 30 8 26.7 1.82 (0.52, 6.38)

Flap None 30 5 16.7 1.00 0.433
RFFF 21 5 23.8 1.56 (0.39, 6.27)
ALTFF 4 0 0 0.00
FFF 2 1 50 5.00 (0.27, 93.96)
Others 3 2 66.7 10.00 (0.75, 132.68)

Neck dissection No 5 1 20 1.00 0.925
Yes 55 12 21.8 1.12 (0.11, 10.94)

Prior RT No 49 8 16.3 1.00 0.043
Yes 1 5 45.5 4.27 (1.05, 17.46)

Prior RT/CRT None 49 8 16.3 1.00 0.116
RT 3 1 33.3 2.56 (0.21, 31.76)
CRT 8 4 50 5.13 (1.06, 24.87)

Adjuvant RT No 26 7 26.9 1.00 0.390
Yes 34 6 17.6 0.58 (0.17, 2.00)

Adjuvant RT/CRT None 26 7 26.9 1.00 0.988
RT 10 0 0 0.00
CRT 24 6 25 0.91 (0.26, 3.21)

Silent aspiration No 37 2 5.4 1.00 0.001
Yes 23 11 47.8 16.04 (3.10, 82.96)

Aspiration No 30 1 3.3 1.00 0.006
Yes 30 12 40 19.3 (231, 161.57)

Penetration No 16 0 0 1.0 NA
Yes 44 13 29.5 NA

Feeding status Oral 39 0 0 1.00 NA
Tube 21 13 61.9 NA

Tracheostomy status No 57 10 17.5 1.00 NA
Yes 3 3 100 NA

Residue No 10 1 10 1.0 0.344
Yes 50 12 24 2.84 (0.33, 24.78)

Vallecula residue No 13 1 7.7 1.00 0.196
Yes 47 12 25.5 4.11 (0.48, 35.07)

Pyriform sinus residue No 26 2 7.7 1.00 0.034
Yes 34 11 32.4 5.74 (1.15, 28.76)
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Table 3. Continued.

Factors Classification Total (n) Dependent (n) Dependency (%) OR (95% CI) Overall P-value

Tongue movement No 48 9 18.8 1.00 0.280
Yes 12 4 33.3 2.17 (0.53, 8.81)

Tongue base retraction No 13 2 15.4 1.00 0.538
Yes 47 11 23.4 1.68 (0.32, 8.76)

Pharyngeal swallow delay No 40 10 25 1.00 0.380
Yes 20 3 15 0.53 (0.13, 2.19)

Pharyngeal weakness No 51 8 15.7 1.00 0.014
Yes 9 5 55.6 6.72 (1.48, 30.60)

Laryngeal elevation No 23 0 0 1.00 NA
Yes 37 13 35.1 NA

Cricopharyngeal opening No 33 3 9.1 1.00 0.015
Yes 27 10 37 5.88 (1.42, 24.36)

OR: odds ratio, CI: confidence interval, RFFF: radial forearm free flap, ALTF: anterolateral thigh free flap, FFF: fibula free flap, RT:
radiation therapy, CRT: chemoradiation therapy, NA: not applicable.

Table 4. Univariate analysis of continuous variables as risk factors for feeding tube dependency using logistic regression analysis.

Factors Feeding Meanzstandard deviation OR (95% CI) P-value

Age (years) Oral feeding 66.30+11.26 0.99 (0.93, 1.04) 0.642
Tube Feeding 64.69+10.79

MBS study interval (months) Oral feeding 20.44+38.86 1.00 (0.99, 1.02) 0.908
Tube Feeding 21.79+34.54

PAS score Oral feeding 4.20+2.89 1.54 (1.12, 2.11) 0.008
Tube Feeding 7.00+2.12

SPS score Oral feeding 3.55+1.78 2.61 (1.47, 4.64) 0.001
Tube Feeding 6.15%1.46

MDADI Global Oral feeding 2.57+1.41 0.87 (0.55, 1.37) 0.547
Tube Feeding 2.31+1.49

MDADI Emotional Oral feeding 18.49+7.39 1.00 (0.91, 1.09) 0.906
Tube Feeding 18.23+5.88

MDADI Functional Oral feeding 16.11+5.88 0.94 (0.84, 1.05) 0.276
Tube Feeding 14.15+4.96

MDADI Physical Oral feeding 25.28+8.20 0.94 (0.87, 1.02) 0.160
Tube Feeding 21.69+7.23

MDADI Composite Oral feeding 63.05+21.53 0.99 (0.96, 1.02) 0.347
Tube Feeding 56.92+17.77

MDADI Global total Oral feeding 62.47+21.25 0.99 (0.96, 1.02) 0.345
Tube Feeding 56.38+17.91

OR: odds ratio, CI: confidence interval, MBS: modified barium swallow, PAS: penetration aspiration scale, SPS: swallowing perform-
ance scale, MDADI: MD Anderson dysphagia inventory.
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Table 5. Multivariate analysis of risk factors for feeding tube
dependency using logistic regression analysis.

Factors Classification  Odds ratio (95%CI)  P-value*
Prior RT No 1.00 0.048
Yes 8.44 (1.02, 70.00)
SPS score 2.89 (1.50, 5.57) 0.002

*Logistic regression analysis with forward conditional method
using all the variables that showed significant difference in uni-
variate analysis.

CI: confidence interval, RT: radiation therapy.
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Appendix 1. Penetration-aspiration scale (PAS) score.

Score Classification Description
1 None No entry of material into the larynx or trachea
Penetration Contrast enters the airway, remains above the vocal folds, and is ejected from the airway

(not seen in the airway at the end of the swallow)

3 Penetration Contrast enters the airway, remains above the vocal folds, and is not ejected from the airway
(is seen in the airway after the swallow)

4 Penetration Contrast enters the airway, contacts the vocal folds, and is ejected from the airway

5 Penetration Contrast enters the airway, contacts the vocal folds, and is not ejected from the airway

6 Aspiration Contrast enters the airway, crosses the plane of the vocal folds, and is ejected from the airway

7 Aspiration Contrast enters the airway, crosses the plane of the vocal folds, and is not ejected from the
airway despite effort

8 Silent aspiration Contrast enters the airway, crosses the plane of the vocal folds, is not ejected from the airway,

and there is no response to aspiration

Appendix 2. Swallowing performance status (SPS) score.

Degree of impairment

S D ipti
T (Oral or pharyngeal stage) escription
1 Normal Normal oral or pharyngeal stage
Within functional limits Abnormal oral or pharyngeal stage but able to eat regular diet without modifications or
swallowing precautions
3 Mild impairment Mild dysfunction requiring modified diet or therapeutic swallowing precautions

4 Mild-moderate impairment  Mild dysfunction requiring modified diet and therapeutic swallowing precautions to minimize
aspiration risk

5 Moderate impairment Moderate dysfunction with aspiration noted on exam and requiring modified diet and swallowing
precaution to minimize aspiration risk

6 Moderate-severe impairment Moderate dysfunction with aspiration noted on exam and requiring modified diet and swallowing
precaution to minimize aspiration risk and needs supplemental enteral feeding support

7  Severe impairment Severe dysfunction with significant aspiration or inadequate oropharyngeal transit to esophagus
which need NPO and requires primary enteral feeding support
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Appendix 3. MD anderson dysphagia inventory (MDADI).

My swallowing ability limits my day-to-day activities.

Strongly Agree Agree No Opinion Disagree Strongly Disagree

E2. I am embarrassed by my eating habits.

Strongly Agree Agree No Opinion Disagree Strongly Disagree

F1. People have difficulty cooking for me.

Strongly Agree Agree No Opinion Disagree Strongly Disagree

P2. Swallowing is more difficult at the end of the day.

Strongly Agree Agree No Opinion Disagree Strongly Disagree

E7. I do not feel self-conscious when I eat.

Strongly Agree Agree No Opinion Disagree Strongly Disagree

E4. T am upset by my swallowing problem.

Strongly Agree Agree No Opinion Disagree Strongly Disagree

P6. Swallowing takes great effort.

Strongly Agree Agree No Opinion Disagree Strongly Disagree

E5. T do not go out because of my swallowing problem.

Strongly Agree Agree No Opinion Disagree Strongly Disagree

F5. My swallowing difficulty has caused me to lose income.

Strongly Agree Agree No Opinion Disagree Strongly Disagree

P7. It takes me longer to eat because of my swallowing problem.

Strongly Agree Agree No Opinion Disagree Strongly Disagree

P3. People ask me, “Why can’t you eat that?”

Strongly Agree Agree No Opinion Disagree Strongly Disagree

E3. Other people are irritated by my eating problem.

Strongly Agree Agree No Opinion Disagree Strongly Disagree
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Appendix 3. Continued.

P8. I cough when I try to drink liquids.

Strongly Agree Agree No Opinion Disagree

Strongly Disagree

F3. My swallowing problem limit my social and personal life.

Strongly Agree Agree No Opinion Disagree

Strongly Disagree

F2. 1 feel free to go out eat with my friends, neighbors, and relatives.

Strongly Agree Agree No Opinion Disagree

Strongly Disagree

P5. I limit my food intake because of my swallowing difficulty.

Strongly Agree Agree No Opinion Disagree

Strongly Disagree

P1. I cannot maintain weight because of my swallowing problems.

Strongly Agree Agree No Opinion Disagree

Strongly Disagree

EG. T have low self-esteem because of my swallowing problems.

Strongly Agree Agree No Opinion Disagree

Strongly Disagree

P4. 1 feel that I am swallowing a huge amount of food.

Strongly Agree Agree No Opinion Disagree

Strongly Disagree

F4. 1 feel excluded because of my eating habits.

Strongly Agree Agree No Opinion Disagree

Strongly Disagree

Global Score: first question (not numbered)
Global Score ranges from 1 (extremely low functioning) to 5 (high functioning)

Composite Score: 19 numbered questions
Calculate total points: add scores for the 19 questions
Calculate the mean point score: divide total points by 19
Calculate final score: multiply the mean by 20

Composite Score ranges from 20 (extremely low functioning) to 100 (high functioning)
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